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(57) Abstract: 



PURPOSE: A digital carrier 
wave reconstruction device is 
provided to easily perform a 
carrier wave reconstruction 
even if a frequency offset is 
high by using a pilot signal in 
order to accurately pass 
through a frequency band of 
a carrier wave signal in HDTV. 

CONSTITUTION: A tuner(2) 
receives a radio signal having 
a pilot signal, tunes it with a 
first tuning frequency, and 
outputs it as an intermediate 
frequency(IF) signal. A filter 
(4) filters the IF signal with a 
specific frequency band 
width. A first frequency 
converter converts an output 
signal of the filter to a 
frequency band of a digital 
signal processing. A signal 
converter converts an output 
signal of the first frequency 
converter a digital signal. A 
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first phase divider(54) divides a phase of a digital signal, and outputs a first I 
signal and a first Q signal. LPF and second phase divider(56) perform a low pass 
filtering about the digital signal, divide a phase from the digital signal, and output 
a second I signal and a second Q signal. A second frequency converter mixes the 
first I and Q signals with a fixed local oscillation frequency, and outputs a first I 
signal and a first Q signal of a base band. A third frequency converter mixes the 
second I and Q signals with a fixed local oscillation frequency, and outputs a 
second I signal and a second Q signal of a base band. A tuning corrector detects 
a frequency error on the basis of a pilot signal of the second I signal of the base 
band, detects a phase error from a second Q signal, makes an error correction 
value of correcting the error, and provides a second tuning frequency to the tuner. 
The second tuning frequency is made by adding a preliminary correction 
frequency value to the error correction value. Thereby, the tuner corrects the first 
tuning frequency. 
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8-aiii VSB(Vestigial Side-band) HO TV ^<M}|°j §5^, IF^ 3] B^HI- ^&x|(^ FPLL(Frequency 
Phase Locked Loop))M SCM ^fe £2. 

XH2£*= s s*soii a>e es^, iw. ^ m=?^x\(<* fplum sot ^fe se. 

XII3£{= §5^ §^^PJ(ideal ) 3^ SAW(Sur face Acoustic Wave) £E| LH CHI ^XHor = IF£!S2| Hr^5d£] 

si SCM ^fe ^§g£. 

*il4£fe y^Uh m2£} r MCH£" 3^ SAW (Surface Acoustic Wave) W& CH^s g«go|| ^XHofe IF^aSJ nf^^^Sf 
HI5£^ §5^ SOiiJ S^M CHbloH §5 JeL&S ^SSKH m&%&£.lt SAWSEI CH« = 0|| §^o| ^XH 

X-il6£^ XJ|3£2f ^01 §^2*eJ SAWHEH CH«s^ JHejgJ&g EH CH^^Oil SISKH **=?&X\D\ IttS!5!6!£S 



2 : OI§E§l ' 4 : SAWIJEi 

48 : A/D£&:>l 50 : &>£Hr ^^^X\ 

64 : ^IIr2Xr £?S 66 : ^Iir4^Xr ggJ Sf^ 

g mgg ^ej|d|^<M^ ^^Al^igOil >jog s 8 | m'9lb!2(High Definition Television)2J ^}|01|AH &f 

^r^6js°j ^m^cH^&i s^smi enui^i^ n^5!6!ti oigoroi y^ni ^ ^i^bi 21^1 s^s^ &j- 

^BF ^ 9 XI Oil ^sh 540IO. 

Eh^HFOjl ^.'OJMLHfe §6!gJ*!0llfe VSB(Vest igial Side band), DSB(Double Side band). SS8(Single Side 

band) §01 °JCL 0| dH HrS^^jmizr «.^nH §S}of}il ^6DI ^) ohCM ^<i!A| «^H r 0|| £JB1£!Cr. Olg^l "^IlrOII 

nmg^ai ^chslh^ s&g^si ©j^aioh^ 

HMEte 01^ VSB(Vest igial Side-band) HDTV <^6]3|2| ^^S/d. §5^, IF¥ §J &.^Hr ^?§X| §1 SOI^ 

SESOia. £M *II1£^ United States Advanced Television System Commi t tee 01} AH 1995^ 4§i 12lJXr^ S^SISh 
^ Guide to the Use of the Digital Television For HDTV Transmission 2J 100 Oil 0 1 XI ON AH 3HAISI31 2i = UigOID. 

XH1 1 SE M §J5SK)1 ^d^|2J ^£!j»§| ^SofS CUjI g*Q. Pi Ell US ^StOj 4^^9 RF^^^ 0I§££! IILH(2) 

Oil eJ^f@D. 0I§£^ WL1(2)b ^£"9 RF£J JIM ^Ilr^l^ 31 (8)?r £T£!ofe USE ^¥i h 5!da LO I Oil 2Jor01 §5 
orOI 920MHzCH^°J 1 Xr IFAlgg BS&Q: 0| CW 0|§£^WU(2)^ ^6J^I°I Xr^OI^XHICH AGCOll S&orCN 
0I^XilCH£ ^iJ^O. 0|§£^HU(2)0l|AH ^£lizr IFd^^ SAW (Surface Acoustic Wave) §JE1(4)§ XxUH ^§ Q\<* 

\F£im.£. siagisa. sawijehu)^ ni3£oii £aie ^^i§gf .s-sskh if^j^m oiimsch . 

6MHz£J CH<*^(41~ 47MHz)^^^Ei^!or^ 0\BO . OIOH mSiS!6!Sfc SAWIJ Ei ( 4 ) 2J ^Er^CH^Oil IF6! 

S2| ^ xfB^U^2| 3dBX|§0|| *| XI EJOil^ mJL 2iD. 

#3| SAWHEi(4)M S3f^ 6MHzQ|<* = 2J IF£JS^ IF^^I (6)0|| A1 * &^Hr ' ^ SXI ( 10) £ oj^rSCr. 0IHH2J 

e^OI^B ^^^l Oil AH Hl^oH ^fe Xf^OI^XilCH AGCOll SJorOI l§§Cf. 

JaMESJ 4* 6! 3 1 Oil M 21£m ^SxlOO)^ m& §J *|# §^HS£|(FPLL: Frequency Phase Locked Loop)£ m 

SCK &h£Hr «3^?§Mtl<10)fe ^5!! XXHCH^ <M^0il/d ^IIr^2Xr2r ^I^SXrM ^#S r Oj 0| g£ M U (2) Oil ^ 
L02S XIIS&CL 0|§£^HLH(2)^ L02CHI °l»o r 01 ^^6Ja L01CHI 2|>j^ §51 

SilS^I MSorOI CH^ §51 -MH3MI ^D. 

^31 &}^Dr ^^§X|(10)°I ^§ ^All^ 1977^£0li g^SEI IEEE Trans, on Consumer Electronics Vol CE-23 NO 3.2J 
358 - 365E||O|X|0ilA] JHAIorH SiCK 

0I6I- &}^n r ^^§X|(10)£| CH^ ^Ailol ^S&Q. &!^Hr ^^&Xl(10) LHOil ^^^2^1(12)011 Al^ IFe 

^^1(6)011 Al IF^^M ^IXiCH^o^ ^ur4= eifA|?PI ^|^ DIPr ojl^^HJ ^gJ£!£!£ L03S 

«3I L03E 0|^OI(14)0||Ai ?\&0\ 90 c 0|^£jCH Ai( 16)011 ei^FS^l. 7HI2^ A1(18)CHI^ br^ 9J^fED. 

a>df/H IF^^^|(6)S^EH IF<U^^ XI1 1 ^ Al ( 16)011 Al 90° m& OI^H ^^^S^JS L03H} g or 01 2 ^( 

§59 ^) «HXI^s^eEH(20)S gorOi ?|XiC««£j <i!^£ ^Hr^^^ 9D. IF<M^^ 7HI2^Aj(18) 

OilAi L033} SorOf^! f(§52?) WI2X^S^ S EH(22)S ^orOI P|Xidi^2J ^EK^Ee! ECL 01 

^l/d Xil1^Ai(16)£J m^tls-t: I6IS0I3 Xil2^A1(l8)2J g§4<M^^ QdsOID. Zt^IJI ^^| XHlXH^S3[gEi(20)fe I 

61^21 zn n^m sstg^n^ xiixo^ i<m^hj ^ixhch^ d^si^ e^iAi^i^ ^^su, 1112x1^ 

S3ie6i(22)£E 0121 0F&7FXIS 061s£J 2» H^Hh SMO^^IU^ ^^)^ JOSKH QdS2J PIXHCH^ S2f 
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nm^^S^I 0(2ero)Hz0il ^IxISfia g^ofTi! gZSorXI ^SrSM IHCHI^ uH'5!dS}f g|2| 31 Xi CU 0| >i U gHJ }| 

XiCH^OII 2i>ll 9D. OPIAH SAWgEHU)^ Er^^aM g EH or XI = goo,,- ^SXI (50) Oil /H a^Er 

imoiife y^ro^ 11^21 ^s^m^ztsj x r )oi grgst^ii ^ei-4 1 sh^ioi ^s r fe sjs 01 

l^if IU(2)^ ^SorlQXr ofur ^Er4-2I 6! HI §5ofb 4^EF40F IJxIorXI 8>:a XrOPh £PI (EH^OID. 

a OI sh^joi s^oii. mixi^e^^Ei(20)2j t^^^d^^)^ 3a>°je>3i- sin. mx^mm 

i!Ei(22)£| e^6ls(06im)^ Afotu^f @CL 0| Cm XII1J39*MSEI{20)2| M^6J^{ td^)^ XrB^Er^XIICH Xi^Hf 
HE-KAuto Frequency Control Low Pass Filter: Olof AFC LPFdr §!S)(20)2| £I0IEH(26)S SoKM A r ?JEr^ ESSCL 
AFC LPF(20)^ J3HX|2!gjttgE1(20)2| &JS( I S)0II £fe Ur^!5d^Sfe 3 ft St ^E^M ^§8!* 4= ?i 
0. 3£|3 &3| £|D|£i(26)^¥EH m^£\~ +1 SE^z HtlS^I AI2J0II CCrdr Solb 3¥0j|^ ^Hr^Sx^r ^l^S °J0| 
S*P. - . . ... 

feOI £IO|Ei(26)2J ^Ai (30)011 AH X1I2XI S*S2li!E|(22)2| i^^I(Q^!g; Ar2JEr)2l ^orCIXi DCds^ ^ef^Cf. 

OC^s^ Xf^^l^X-llCH XH^SB^EUAuto Phase Control Low Pass Filter: 0|o r APC LPFdf %m)(32)m m2\o[0\ 
^FEr4=* 2.X\m JOSFfe VC0(Voltage Controlled Osci I I ator ) (34) M XHOJ^Cr. VC0(34)^ APC LPF(32)2j ^Itt 

42xf XfllH XHI CH CHI iS5l£s L03M OI^Eef WU(2)0il S^ShD. 

□fot a^|bf xjiQjoji o, 5f04 fi ^ g Q XOSMI £12 ai 01 EH (26)^1 m^B Al^Oil DCF£f £sfo r XI a>U 1 Sfe -1 

£ 3§9Q.. 0|{= ^B r ^ 2XDI Zimm H| D | si- CK 0| CLH CHI XHI2XH W EH (22) 2J S^SJOI °| AH (30) Oil AH 5f§| 6F 

°S 5IU2I PLL(Phase Locked Loop)SAH£j « &j S 2^£|^D^ M 4 s £1J2 OlffH 2jAH(30)2J APC LPF(32)S MUI- 

KX E« ?I^2XH HI >! ofb S^SSS VC0(Voltage Controlled Osci I I ator ) (34)11 Xj|CH§JCL 

^lei ^^?§-X|(i0)£| Sdlor^. &}^Hr61^2f ^5E^H^ ^mo[H PJXi ^HF4 

3£|3 ^i|1£E2J of^Er ^&X|(10){= ^Hr4= M-gJ ( f ul l-i n) S « 01 ^ + 100KHz SAi HIJH^ S^IOICL 
SAW^EH(4)2J UEHib'^Oil mm 6MHZ2J ^Er^CH^^^^^EH ^^Er ?| 8H ^<i!@ Er^5! ^ISl ^#oH0^ eiQ. 

AFC LPF(24)0|| ^J^£lb 61^^ Er^^d ^^°l ^§011 AH SStM OH Er^5d^^e XHISJei 6MHz ^uh^CH«s LH 

SE§i SAWS!El(4)fe §JSfS| 6MHz CH^^SJ eHrA|9|°^ &}^E r °l S^^OI ^&ol g^CH|^ rU^^^l^^i- 

^^1 SAWHEH(4)°J CH«^ ^Idl ^XHorTil SD. 0| «^E r ^^&X|(10)^ Er^S^Se 2aj ^Or ^ 4= Si 

3. Hg>i| £iPJ M'^r^Sr^l 

cnar/H s ^ef4 s sm^ioi ^&oi e s^oii^ *}^m m^m mmsi ^ss^ ^h^s &i^E r ^^p&xi 

^ Cfi b|^n r E| XI xH£|Sfe C| XI ^ «^Er ^^P&Xl §J g/WI Xllgor^Gil 2iCr. 

S SE Ef^ ^E r ^ 25^1 fiSolb 0|£l MCHXMI §551^ C| XI m ^^&X| ^ 

e xns^Gii 9io. 

S gfS£| SL^Er ^«8^| M21 3 ^(frequency full-in range) M &2|^ ^r^AllJ 4= 

ci xi m v^w m=?®%\ ^ xji^or^ai ziq. 
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&3|s* = 3 011 [ifaf, s ^§8, SL^m =531- MOi^j S^S CHtilSH mS5!6JS^h SAWgEH CH«^2j 31X101^011 oim& 

0125=21 x^™mll\ pjeisj o\<2m lhchi sssi ^xwm ^ zi^m oiai ^§ &fM ycm£'£M ^m^# mchxi^i 
(shift) 

£XH & gtg°| fiD OloHM S3I ^ISrOt X||3£. XII 4£ SJ Xil5£2J ^§g§ &>£oK)1 ^g^CL 

& ^§0||A]=. 0|g£^ HU(2)B mi\& \F£ls.2\ 3dB ^Hr^ □ HI3£0|| £AI°h U0| 41.31 - 41 .69MHz dr 

H ^3SQ. SE^ HrSJ3d£]^ 46. 69MHz Oil °LCrI2 IHS&CK 0|>}g 0|^£] VSB HDTVS] ^^OID. 

(Ir£rAH Ol ^S^f SAWSE|(4)B SBShPJ m 41.31 - 46.69MHz 0I2J2J ^IIr4> £l§g &*}o| Xll>Pr @D. 3Ei 

U S^IOll 0|ga^f=U(2)01l 2|orOj ^5£|CH E^S IF<yS^ X1I4£01I £Ajg d r 2f UOI 0.3MHz(lF£]SS| g£j 

44WIHZ- 44.3MHz) &m CH5U 2i§ 3^011^ . EfSSdab SAWHEI (4)2| SEi^'CH^^HJ 3dB LR CHI MXI SoMI 
SCK X1I4SEM &2S6r£, OlttHSJ mSgjfcJSfe 46.99MHz3l- SI CH SAWS El (4) °l gEiH CH« = 3dB LHCHI = XI £SWI SP 



£ ^gOilAi^ 0|ggS#IU(2)2| e^e" IF<M^^(- X| ^ Xl!4£2f ^0| ^Hr40K 0.3MHz em CH5U 2iS (TH HI3SE2I IF 
£1 2*01 1 4 s 0ISe»SU(2) ^ NCO(Numer ical ly Controlled Osci I lator ) (58) B 2E3ehCL 0|g^f|LH 

(2)B 5§ofc ^Aldiea Xil2£2f X1I8S2I 20IEL 3£|32 NC0(58)S 5§ofe ^ A|0j|^ XII 9 £ 

2} XII 10£2I 330IQ. 0| CCH *||3£2| IF<M^2f 1*0 1 £g£J}j| oDI °| 61-01 AH ^ CH^ Pi M Oil eJCIIS 

MCHXMI CH^y &m£l &}CH^ BCHXMI §2£ofe ><g A|^g^(on)A| 0|geSPLH(2)0|| ^g*S£!£ L02 

sLM SJ^Sliz: VC0(34)2| fi^nt^B 5§&^SMi 0| = CH£!Q. SEeJ NC0(58)2J ^¥^516111 5§&^Mi OI^CH 
2D. 

^¥^2di L02SAH Oi^S^^U(2)B £}CHS MCHXMI =2SohPJ IF6i^°] m^^6»S^ Xil5£CHIAH ^OI^FH bh 
2} SOI. §^2|ej 46.69MHz^h ^0| 46.39 MHz^f 3D. 46.39MHz2J H^^^sb SAW^!EH(4)2J gEiijQI 

OISe»^U(2)0||/H Xll2£2f Z£S IF<^^M X1I4S2I ^0| PJM^I ^lorOi & ^g£j ^?&SJ ^AlOjfe XII 2 £21 

Xil2£^ S ^ h SOil nrM ^<^^|2| §5¥, IF^, ^ &.^n^^§rxl(50) ^. FPLL^M SW?^ £30IQ. XII 2 £ Oil AH , 
0|ge»SU|(2) l SAW1IEK4). IFe^^l(6)2J Xil1£2j ^^fi^2f ^iJorCf. 

IFe^^l(6)0IIAi IF<M^^ XHI3^^^2^I(42)^¥£H L03HF °i AH(44) Oil Ai S5K)IX^(S5£| 

CH) ^IXi CHICHI ^hXIJ^S <M^^ ^uh^ ^£^D. S ^SOIlAi^, X||3^2h 46.69MHZ2J Hf^^6IS§ ^Ai(44)0||Ai 

CEH 2U i=i XII 6£ Oil £A|& bh2h ^ h 0| 2.69MHzS ^Ur^ ^^£|= ttOIIS fl8&CL » 0|OH2| fl|3^¥WS3| (42)°j 
L032J ^nf^fe 46.69 MHz+2. 69 MHzOIQ. °»Ai(44)2J Xj| 1 Xi « §211' EH (46) M #5K)j 2Xf ^25 

ni- ^s(s^ni4 g^)m xii^sj^, a/d^^^i(48)s es^oi cixi^<^^^ ^^sch v}^m ^sxksojs pj^^d. 

313 ^¥STSPI(42) §y °}A1(44)^ A/0^^^l(48)01IAi <M^M UXIBXHdl ^^oh£E^ 5^1 ^oK)l <y^£J ^u^CH 

yg ^Hf4= cn«°s e^sf^ ^^oi a. 

S BTS Oil ^^&X|(50)^ Xll2SE0il SEA|9 bhSI &0| ^^^ai^l(54). ^^S^fllEI % fl#S£PI(56). 

NCO(Numerical ly Controlled Osci I lator )(58) , ai/H(60. 62). ^n^S» ^^^#^(64), ^Hr^Sxf §^^#^(66), 
^S^^l(70). &E\m^M(72), ^M(74), APT LPF(76) ^ VC0(78)S 



^^1 A/0^£»^I(48)0J|/H PXI©6!S£= XJI 1^^^dPI(54)M ?\%\M I,. Q,S ^e.|£j^2 S»/H (60)0ilAi 2§ 
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^ nco(58)hi »a^ro-^ m±tim. i a . 0,2* esHxun j\xm\™9ig. ^gf^a. 01 cm *pi xm^]^dpi(54)^ s 

bHM(Hi lbert)0e*g ^8StO| 4PI ^^JI l„ 0,M *3j&D. 

£PI A/OS §PI(48)01l/d ClXli^Sfe THAMES El ^ X1I2*I^£PI (56)M >ixUH ^£<MS | 2> q,^ g&| 

£12 ^ AH (60) CHI AH 2§9 NC0(58)SJ ttS^Hh^SJ | 0> 0o 2f goHXUH PIXHCH^og gggck £PI 

NC0(58)°J ^2§& STS^Hf^fe A/D0ePI(48)2J £J^tis°J HfgJ&| ^Hf^M 3IXICH2J2S ESAI9PI ?|&J ^FU4= &o 
^Ai, ^ AjAIOliOllAi^ 2.69MHzOID. NC0(58)0ilAH Xjj^SJ^ ^S^IIf^ 2.67MHz ^^£}m.gm § l«fe 21 fcJ«^6!£0l 

H. Q 0 fe 5H^ = £!soick 

£PI X-j^SHf^Ei gJ XII29l^ePI (56)011*1 Xil29l #S£PI fe U bH S(Hi I ber t ) ££3 ^SISKD. XH^e^HEife ^3 
XH«°j eSfAI^JQ. 01 CH £P| XH«MSEI2| XlPj^XI- UOIfer ^ <m^§^£J XII I^^SEP! (54)011 /H XI 2 £1 

MZ1 2.f|2g ^§oh^ =30|. dH^oFCK ^ AH (60, 62) Oil AH SSKMXIfer 32 9 A|g &0\\ °M\ ot 

j\ rnmow. &j\ x^m^w&2\ s gtgoii mm ^o\\°\ ^jeh ^ oi<*s~ j^sou £ai*> s*oi o~ 3.29mh z sm^i 

2iCK £PI ^ EH ^ CH2*=S M°J g^OII I^f 3m £1311 4= oiQL 

J3 2*3313 El ^ XH2^ S£PI(56)£| I., 0 2 fe ^AH (62) Oil AH H§9 NC0(58)2[ | 0 , Q ; .£f ^6H 

XUH PIXHOi^o^ SefSD. 01 HH ^AH(62)^ gf£| ^uH^IUCHOli PIXHCH^ ^u^S B»&CL 

gig* u f ^ m ii^f XII3£2f SJOI §^^°j(ideal ) §^*£P| AH (62) Oil AH g^£|^ <M^HJ ^IIF^ □ <*(^FU4= M9JS 
-)° XII6S0II/H SOi^Il 2.69MHz- 3.29MHzO|Ck 0IQH2! Fi>g!3j£!^b 2.69MHzOIW £P| ^FU4= foig 

^sj :hsx^ioii 9i xi oh 3 °m. 

^1 AH (62) Oil AH M^£l!=: l 3 . Q, m e^l^^oj Ufer ^FL^Sxl- Si¥(64) §J ^H^S^ §SJ 
(66) Oil eAIOil °P^D. 

^HK*£xF ^^^#¥(64)^ 01^^1(80)2} XI1 1 £| D| EH (82)^ ^9C[. 01^9 1 (80) Oil AH^ ^AH(62)S^Ei m^^\~ 

§?I^^S l 3 f 01^6^ XiM£iaiEH(82)0||AH^ 0| ^^l (80) Oil AH 01^9 <M^M £1 01 H 6H AH +1 SE^ -1S 

□is^K8o)fe sh^oi e s^oii soihs oi s^oii^ ^§xi(50)£j mm ^mm as 

^a. tnejAH ^n^sxf^h e s^( i 3 6>^^ sxPf §4=^ u^n^^ss *ixig) xhi iai oi eh (82)^ +1 ^ -1 

^m^Zft §aiSe¥(66)^ AFC LPF(84)2f Xll2d| 0| Ej (86)S ^>PI AFC LPF(84) Oil AH ^ ^/d(62)^^EH 

^ e^l^^^^S l 3 M XH^HEIi!(2<^)oHa XH!2£| Dl EH(86)CHJAH^ AFC LPF(84)0ilAH XH^E'EH^j^ &S.m &I0IU6HAH +1 

SEi=: -1S #^^D. AFC LPF(84)^ S^^OI S^Oil Sk(2§^ 3 4 s Si^Sl XHI>i 

aoiHs oi s^oii^ *}^m ^=?mx\(5o)9\ mm& 4§i M&§hQ. w&m ^m^szx\ji ™^ s^(i 3 ^m.^ 
^m^m xn^n^^^s xi g ) xii2aioiEi(86)fe +1 ^ -ig y^sm a^^a. 

XIM £|0|EH(82)2J ^E|^^AH(72)2J gJ^B 1011 °J^h£Ji. X|!2£| 01 Ei (84)2| ^P| ^E|M^Aj(72)°l °J^& 

0011 ePhSC*. '^P| XII2 £|0| El (84) SI ^ S#^l(70)0il£E 9J^h@D. ^ Se^l(70)^ ^P| «|2£I0|E|(84)2| M 

^01 +10i|Ai -1^ (SE^ -1011 Al +1S) SOISfe ^D\m X]\Ho[0\ ^E|M^Ai(72)2J °J » B§ ^sj^D. ohot 

SH= ^PPh Dial ^§9 ^^I^^ISQ ^££(22 2.t}J[ 3S) ^ S#^l(70)^ ig 3£HU 

o}oi SXF^ MCHMOi XI|2d|0|EH(84)2| #^0| +1, -1^2| SOI^^PJ HCHXIIQ ^ 0|£| o.^^ 

PISD BP1I £IS ^S#PI(70)^ ^E|S^/H(72)°| °J » & OS ^^sfp. ojb^ 0 « ^jeH 5fe 50 oi^^joj 
s. \ t J\ ^IL[^ ^(frequency lock) £\0\&m 2J0|^Cf. 

□ £f>H ^EIM^M(72)fe ^II^SxPF 3PJ SJ«B 1§ ^SioHl, ^Hf4> SxfPf SxfS ^QiXIPj gJ^B om . 

^EiM^Ai(72)oiiAi e^g^a §£oii cfBi/H geisa. siei ^nf^ ^xf^i- gi>iu oms a xii 

>1£J>j| £10 ^EIM^Ai(72)2| 1 ^fe -IS 2i£ja. gE| M^/H (72)£J ^^^g °^/d(74) ^ S^IIH^^ El (88) 

011 ejpfsa. 
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^AH(74)^ °^ AH (62)21 S§*pJ q 3 aj S2 > gEIM^AI (72)21 ^^JohCM #^^D. °^/H(62)^Ei 

£lb Q3<^JS^ ^ SXrM UEUHfe &OICL ?l^2xfb ^Ift4>2Xr £§0| OI¥01X|3 y^OII ^I9a. DB^/H 3Fffl- 
^2xD^ SHE 3¥0il &DI Q3<MS^ g 2|0P* gJCK 

ejxn ^EiM^Ai(72)°j mm* ^ 2xi2#§£:n bd2 ^s^cl sj/h (62)21 g^pj Q3<js2i ^eim^ 

/H (72)21 01^(74)011^ ttj££|3. APC LPF(76)S >ixUH VC0(Voltage Controlled Osci I later )(34) Oil ej:>r£!Q. 

IrSUH VC0(34)^ HHJ&jaj^oj ^H^2r ^2Sst <M^2j ^llf^M ^X|A!9|£^ HIOjor3. £ annua* §5^11^ 
?r MCHX|£^ XilOi^Cr. ^ S#2«e] &^Hf m^SJ S^. nfi^tl^ M3^2\ UOI 46. 69MHz ej 2^ MOiXIS^ Ail 
OiofOl H|5£2r U0| 46.39MHz^r £|£H= AilCH§m. 

&3I VC0(34)01IAH HICH£J &g 0|g£E> (2)011 ^^^xiai^ L02SAJ HISshD. '^^£1^ L02i= *II3£ ^ A1I5£ 

2f ee iyAiotigj s^oii^ sjx|£i:hi ofe '^n^ ^n^oiicni- o.3mhzM ch^&oi sd. KrdrAH oiee^fiu 

(2)£r ^££!£Ja L02CHI 2j>ior01 ^Uf4=I £^orCN §51 ^ij^EL 

HI7£0ilAi^ ^¥^£!£IS 10221 IF6Js2j Oi^th Pi M Oil ^LHS(Sb CH 0|^o^) CH^UTil §2£o^ & 

PJ6H n r S^£JS:>r ^Itt^ M£J 9^2| g^Oil 91pm MQI^D. 

£> h }|2f y^ofOi "i^Ur ^§X|(50)t=: ^E^Sxj- M§I 31^ ^IS^Er. 

a§°^ . m^^Ai^oj ^n^2i ^1:440* s^xi g^apj y^m ^g-xi(5o)oii ^eim*»ah(72)2j 

fiSJS 1 £^ -1^ 3 § Ck . OIOHCHI^ ^AH(62)2J e^PfOI °^AH (74) Oil AH o^H^ S1U2J PLL( Phase Locked 

Loop)SAH2J 21!£I^Q3 M 4 2iD. . 35HHsl °UH(74)2j APC LPF(76)S SjBSK>I 2^ ^#2**3 HI 

Xofe gfgog VCO(Voltage Controlled Osci I lator )(34)M AilCH^Er. 3Ei2 VC0(34){=r 3 Oil CH^ofe StSS 0|§£ 
E*HU(2)01I ^¥^2^1 L02M 

&£Um=?&X\(50)Dt &_^Hr ^=?m SffiSfS ^EIM^AH(72)2| e^OI +1 OIXU £?X|oK>IO* 0|#2|( ideal) 01 CL 

3£iU ^SCU &eUI(S/Nb|) ^^.01 Us S^, ^ &g0| ^m.2\ S^Oil^ ^ E| AH (72)2J ^^0| ^35^ 3 

01 S^0||£ ^m ^Alo^l ¥\o[0\ ^EIS^Ai(72)2j #^^^Ei #^£jur <^Sb Ail 2 XH « S 3}gJ Ei (88) Oil M XI^^Ej^j 
£|H X-||3£|0|Ei{90)0||Ai dlOlgSEL. 3^ ^^^1(68)011 eJ^r^ja. <M^CH Sgb|(S/Nbl) ^^0| 21 Ail U 3 

¥0il^ ^>^l All2X|«e^^Ei(88)^ Ail3d|0|EH(90)^r SQ. 

^^^1(68)^ a>/H(60)e §3f£h §?1^IS L2F ^Ol 33I3&IOI E| (90) S ¥Ei ^^3^ 6J^e ^o^Oj #^^CK ^Ur^ 
mgJ^<M^0|| A||3£|D|Ei(90)2j #^^ ( ?|^0| MCHXIXI S^Ojl^ +10IJ2 ^|^0| 180° M 

CH& S^Oil^ -10IQ. (Ill^Oil 5^^1(68)^ ^1^01 180° MOiS S^Oil §?|^fdS 1.2] DAI ^ISCH ^ 

- Ags^ e^^!(68)2J ^6J^I2J CH £ls.X-\Z\^^ 

cflsEh bh2| ^01 S iTSOIIAife S^l 0ie^^^U(2)2| ^Ef^ Oi^y §£2} S^HH^HE-i ^ HI2^I (56)2| 2 
iT^^e 5§6rPJ M PJ S^M I§i 4 s 2iCf. 

Ail8i LHXI HI10£0i|A1^ £ £921 a^Hr ^^&X|(50)2J Ef^sh ^ AlOjlS 2.0\^Jl ZIU . 

Xll8£2j ^!A|0|fe Xj|2£0||Ai ^G^^xF ^gS#¥(66){^ 01^^1(80). Ail 1 £| 01 EH (82) } . ^2#3|(70) S ^EIM^/H 
(72)M ^^Sr3 91Q. Ail 8^2} fe|A|0jlb AII2S2] ^JA|0j|SD ^^AIZIOI ^CHXI^I £|£r B§0| °[o 

U S5| ^?^o| ^^SrD^ ^SD. 

Ail9£2J ^JAIOlfe Ail 2 ^gfidS L02g Sf^ofe Jil2xf ^^£5!^I(92)M 33 £SPIS A^gofe >!S sfQj 
. OlttH Ail2Xl- ^^£S^I(92)^ ^m^^ S^l 0|g^^^LH(2)2| Ol^y §£0il Oi^U>il ^§9D. ^ 



£31 0|g£c!flU(2)2| OI^U^ 201 ^:MJ\ 3^£r fl(4£ 21 g*0| §JIH0|HS XII 2 ^^^da 102M & 

CHS 01 5 U 311 ^§Sfe>!£ g^6| 0||#£ ^ °[CK 3dQ XII9£2J ^AIOIIOIIAI *}£TLt ^ §£1(50)011 °JIS= NC0(58) 
c APC LPF(76)SJ g^^Oil CDS} STS^II^ &0I Pf^gf agog 01 OH ^§T£l(50)te X1I8S2J ^ Al Oil 

21 gJOl ^S£|CH X1l9£2f »g ^A|0j|^ ^#X|(50) 3*ilM C| XI IT SIS 4- 2iCH ei3H°l ICS Kl^ofe 

ai ^ai^ ?faa. 

XII10S2I ^JAIOjlfe X1I9£2I ^AlOIISf 0h&3*X|S Xl|2 ^¥BfS£!S L02M ^^o\^ M2XI ^Sr33|(92)M H§ ^£!3| 

S Mgo\t: 51 ^§°S °JU. m\H *}^m m=?mx\(50)0{\ NC0(58)^ APC LPF(76)H| e^&oii met ars^ia 

4 &0I }^§i =§2S eiCL 3£iU OI0H2J tt*m ^§xl(50)fe X|I2£2| 4!A|0j|2[ 1*01 ^3CH °iCh OUaUH 

xino£2f ye ^Aioiife *}^m ^^sxi(50) mm ax\mmm 4= 21 ch -01121 ics xii^o^ai ^ai*i ^1 3>xife 
omaf oh^m ^^aizis g^ois^ ssoi sick 

CH^3| S ^§8 01 e> £A|0IIMOIIB ^~i£|XI 8>^D1 oi£H £U §J 4301 g ^S°J ^XIM SJOjyoi SI 01 8fS}01 g 

#^§i yoi & ^§8 ^as^h mo\m □uish rosi5!6!S3i- sawhei ch'qwsi ^ i xh ch ^ chi ch^s ch 
e*=:ai xi«iiiEi°i cn« = lhoii g^oi gxH^ k 4* oiai ?ni^ eie &ich ^i^s ^n^a mghxmi 
^ui^^i 4^sh°s e^m<ys2i ^n^cH^oj- §^6mi mn\M^\~ ssoi °ia. 



(57; awsy g# 

1. mgJ^^^M goisufe mti^^m Mmo\$= ^^ai^^oii °ichah, #31 n^s^gi sssKa ¥ 
4^bhq a^xfsi xHy ^^011 cHsoib xni§5^m^s §5oK>i ^zi^n^^jtg gjgsfe ggrggrgf , #3i 

iL^nftisi #3i nnj^<y^3> #5nr 4 ^§ ^h^ch^^s aiE-msfe iiliij^eA #3i he-ih^b^i 
m^m ci xim&s. xnei D\^m ^nh4CH^gs e»6fc fngjiK* ggggg}, #31 xhh^fu^ e^bsj 
§ a xii^ss essfe (^IBS?^^. ^ h:) i p xiir^iSM ^i^ ^aio^ai xin i<y^ xin Q<Msg #^5fe pfi?r 

y¥eT4^a[, ^Pl C|XI©61^S Xi^e^l ^EHU ^ ^&^£ISK)] XII2 ^ X1I2 #^ofe ^gg5[ £Hg7 

^3?f!^g|t$M3\. £> h 2l ^11 I6IS S XI1 1 Q^i^M J2§9 ^«^^^n^2| aj^Sj^ 3|XIQi^2| XI1 1 l^l ^ Xj| 1 
^ ^ of^ fxjj^lf^g;ggB^)__^^| X{|2 ^ XII2 Q^l^m ^^^S^nh^Sf SL|^loK^ 3|XHCH^2| 

XI 1 2 l<M^ oj ^||2 Q6!S§ iX1l3^uf^^"¥?^feK ^>0| ^IXiCH^SJ XI 1 2 ld^LH°J nUi^dSOII £|>16K)j ^GF 

42xf§ SioQ ^Ol 3|Xim^£J XII 2 Q&m.£k i Ei ^^2x11 S#oKM ^>OI 2xHi ^gof^ EllH. 
Sx^S^OII X|l1^2S^m^£| s^| MOiS ^^0I| CHti|Sh 0||U|S§^m4^M CH*} XI|2^^^n^M 401 

Xil^ohOI ^Pl ^S^BOI mm&^m^m fiSolE^ XIICHo^ §5S§4&2£ ^^fe^S 

6^ ci xi m *}^m mx\. 

2. XII moil SiCH/H, ^>OI §5fi§4&§, ^^l ^IXHCH^SJ XII 2 IdSLHSJ n^5d<MS0|| ^»oK>1 B S^|£l 
^n^^X^M S^SfOI BHfe ?U^2ll S§I 6^1 ofe XIM^Xf g^ofe ^n^^xF ^ISi^BJl}, ^31 
3|XiCH2i£| XII2 I^SLH£| H^^d^OII ^>ioh01 S?l°i ^H^Sx^S SiofOl H^ei ^H^2x> S§I 5^1 6h 

b xji2£xf ^mztm m^o\^ ^m^o.x\ mm si^BJ, oiai ^n^sxj &'3ii^e ^xioj ±n\ xii2Sxi- 

^01 #31 ^l&iHD CH SDII e&SK)j XI1 1 & ^XIIQi 61^^ . #31 ST^OII #&oK)l X||2^^X||0|<MSM m^ol 

S= 2x^^<y ^XJICH^Bil. #31 XII1<y^Xi|CH<MS0|| gSShOj #3| XiHSxf <y^o^J2 #3| Xil2^ i«Xi|CH d^Oil 

^&5K>1 #31 J$\2SxLXt &m&m ^j^iote SxfS# <y^4E+5[. #31 £xf2#£^B0ll Ai XiMSxf S^2^ SEfe 

X||22xf ^#^JU #31 3|X|CH«£| XJI2 Qtl&m ^#6hD1 ^n^Sxf ^ ^|#Sxf ^^o^ ^#4BB|. #31 

4IU4SX} ^ ?l#Sxf S^^^S^EI SxfSS^^ «y#Sm. #31 HI1SS^Itt4».2| S3I MOIS #l>0il CHblei (XIUI 

a§^nf^^§ #31 sxffis&oii chskx #31 mm^m^m m^zi^ mmz^m^ gf«^Bi, ^ ^i 

#SxJ3F glSffH 3|X1CH^°J XJI2^H^ ^^^B^^^E] XI1 1 l<M^HJ ¥I##EHS #3| SxfS# <y^^B2J # 
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s* 3*011 2\7\o[0\ Sgofb ^##EH ^ge^s ^§2S ohfe C\X\W ^=?%X\. 

s^ir 3. mrnow sicn ah , #31 ^hf^sxf st^Bg, #31 3ixica«2] xii2 i^ism os^moi #§*sfe D ,« 
5121, #31 01^3121 aioii!oK)i #^0^ aioiEis f§2^6fb ci xi g m^m m?sx\, 

3?§fr 4. HI2^0il SiOi/H. #3| ~Hh4*2xf §^S§4B8 #31 3|XiUi<*£| XHI2 Xi^HEi §Jol01 S^ohb 

HSSMfiElfih #31 XH«^HHJEi£| £|OI§jc*CH g^ohb 2-1 G I EH ^ CI XI m 

5. Xil m Oil SiCHAH, #3| §5^§4B§. #31 3|XiCH«£j Xil 2 I^SLH^J HHJ*!tjsO]| E^ofOj ^Hf^Sxf 

m stofoi 2.xi st^i #^ste ^m^sxt s^^e^, #3i s£&:ni #31 3ixim<*£i M2 q^si ^#sk>i 
^n^sxh ^ *i#2» #^sf^ sj^sah #3i ^m^sxf sj ^i#£xf si^2^ei s^ss^i £y# 

shja, #3i xme^m^si s3i mchs #woii chhisj oiibis§3=n^&§ #3i sx^g&oi! cnmo} #3i xii2§3s^ni 
m^o\~ M2m^m^ gr^sia. ^n^sxf sj ?i#£xj3i- ste oh 3Ixhch«°i xj^^m^ sii4B2S¥ei m 

^£l£r XiM I<m^2J ^l##EUM 2xf Se^CHI S|>imO| Sgofe *i##EH S§^B21 ^#i^ f§25 of^ C\X\m 

6. XII 5 i>> Oil °[OUH. #3! ^ri[42x[ aa^BS. #3| 3|XiCU^2J XII 2 XH ^ g Ei g SfOj m^o\^ Xi 
e*S3HS!Eia. #3| Xi^^BHE-iSJ £|0|g|8KM *S(S^ EIOIEHS ^§2Sofb CI XI B ei^Itt 

XI. 

8^7. m^^AjmM ^CHSLH^ Id^^I A^6^ ^dAI^SOII °»CHAH, #3! SS6Ha 91^ 9- 

ttti^m ^^iw Ahgxhsi xHy^^oii oi^of^ xim §5?n[^2i #31 Hiiss^n^si s3i 501 3 #t*oii cHtJim <^r 

dlSg^Itt^M CHol-01 )3l2i5^iIf4S/ci #3| ^£<M^M §2£oKM g2^HKi!SS M^ofe ss^sai. #3i mi}^ 

mti&m #31 m < 2±5itts.3\ ^ ^n^cH^^ss i^us^ ^ei^^bul #3i iE-m^esi m^m 

pxiBteis xi^ ^c«^2s e&ofe xjh^iik* ee^BiiL #31 xin^n^ es^bsj m^m cixi 

i^aS S^^Shb ^>0| PXI^6lsM ^EimOi XI1 1 I6ia §J XIM Q6i^^ Xlll^l^ai^ 

CIXI^^SS Xi«S^ SIEIgl » ?l^a|SK* XHI2 §J Xil2 QttsLg. m^ol^ X^mn\ ^EHil » XII2 

^51 XI1 1 l<y^ ^ XiM Odsl ^^^5!^H^2[ ai^JShOI 5|XHCH«SJ Xil 1 §J XI1 1 Q6jSS 

Xj|2^U^ fe^l XI 1 2 §J Xil 2 Q<^^M ^>OI ^^£1 ^ffl-^S} ^^jofOI 5|XI^^2| Xil 2 §y 

XI 1 2 Q<MSS #^offe Xil3^n^ ^£1491. ^51 5|XH0i~°J Xil2 l^i^L4|°i H^3d£ls0|| ^y\o\w ^S^SxH s# 
5f2 ^>0| 5|X1CH«£J XII2 0^SS¥EI ^I^SxfM SfoiOj ^Ol SxfMS S§ofb 2xfSi^§ 2}^0\ 

^m^m ^§5^ §5fi§^Ef°g ^§2£ of^ ci xi m mx\. 

S?ifr 8. Xil 7^ Oil 2iQiAi. ^Ol §5a§^B8, ^51 5|XiCH^2| Xil 2 I Aj^Ui^ IttgJ 3d <y S0|| e^oFOj E S?i£| 

^flf^2xii &m&o\ mm ^m^2.x\ s§i s^i sn= x-insxf st^i e^m^ ^ni^sxi ^ist^M, ^^i 

5|XiCH^2| XII2 I6]^LH2] mgJ^^lSOll 9^5101 Z}S ^nf4=SxfM £^oK* ^H^SxF S§I oh^il o\ 

M2Q.x\ ^m&m #^6^ ^nf^sxh §^ st^em, 01 ai ^n^^xF ^^i^s ^hxi cn xii2Sxf 

^01 ^5| ^5j|^^D Ci eOil g&6K)1 XiM^^XilCH^^M, ^'^I^^D ^gOJI l&olOj Xil2<y^X||CH<M^M m^o[ 

SxfS^^i«7HI(>i^B2[. &^l Xil1<y^XilO1^^0il ^&3f0j ^Ol XlllSxf <M^5hJ2 #31 Xil2£ ^ Xil CH<m SOII 

^eSKX #31 Xil2Sxf <y ^ofe 2ifSi <y^4^E+B, #31 2 Xf2^£ ^BOil AI X||1Sxf S^g^ £^ 

XII2£xf S^^^f #3| 3|XICH^2| Xil 2 06i^M Si#oK)j ^m4=Sxf ^ ?i#2xf #31 Xil 5 oh 

= ^#4>BHf. ^m^Sxf §J ^l#2xf3F SlStUI 3|XiQ|«°j Xj|2^n^ ae}4B2S^EI XI1 1 l<i]^°] ?|## 

EHM #31 Sxf^e ^EH^choi ^24^0], o|^ 5K)< MSofe ^|##EH ^#g^M ^§2S ofe CIXI1T «^ 
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S^if 9. Xjl8U0il ^m^QX\ ^1 Si4B8. 3|XIQ|«°| X1I2 \&s.m 0IS8K)i #^6fe 0|g 

^121. &d\ 01^121 aioissta ftsist^ e-i o i eh ^ sfe ci xi w e*^ro m=?&%\. 

10. XH8U0II °10\M, &~)\ ^HK*fi» Sggi^BS #31 PIXHQi«2J 1112 |AJ^S XI 2| U EH §i 8fO| g^ofe 

S^iT 11. HI7S0II °[OUH. #3| §5S§4E8, #31 3|X|CHe*2| HI 2 l<M^LH2| I&SSffcjSOII e>1SKX ^EK^S 

x\m stofoi slx\ %m&m es*s^ ^n^sxf sa^sai. sx> st^i ^01 :nxiQi^2j n\2 q<msi °»£ioi- 
01 ^n^ax* §j ?i#2xi g^&M &^i hi safe aj&^&ah ^ni^sxf §j ?i^2x^f ^eau 3ixi 

CH«°j Xil2^m4= e«4*B£S^EI m^Sl^ M^ IAJS2] ^I^^EUM £xf 2|:H8K>1 Miofb *I##EH 

fS2S oh^ CI xi m ^&XI. 

12. xmmoii 9io\m, feoi ^ro^sxt as^se :>ixich«°i xi!2 i^jsi xi^gE-iusha m^o\^ xi 
< ^m3.\WE^2\. xi^mn\WEisi mmm z\o\%oio\ m^o\^ arnica ^sss ^§2^6^ cixiir 

XI. 

s^s 13. msistiss 2.^ moil ^cHSLHfe g<M«hA.g A^gs^ ^aidis ^^^loiiA-i aignu ^sfe gjsoii 
^ xmns^guK gzi^m^^s nnjsd ai^}|. m n\ m ^ 91^ ^§ ^iu^ch^eis i^E-nys^ HEiii mm 

#3| ^H^CH^ §• Ei !U £1 ^11 CIXI1 v aj^ Xtdl ^U^CH^o^ X1|1^m^ g»6fe XII )^til^ 

3f§nf. &i\ xin^n^ m^m c\x\m&m.g. s&8fe 6!se»jH§j». &d\ c\x\m&m.m ^aiohai xin i 

§J XI1 1 Q6!S5 S^ohJ}. feOI CI XI 3? S 31 l!EHg ^ ?l#S£joK>i X1I2 l£J^ SJ XJI2 061^^ #^ofe 

XH^SB gElgl §J ^Ol XI1 1 I Aim XI!1 QAjai ^«^xi^B^2f °!^ SK ^ p| XHCH^^I XI1 1 

Ids ^ XII1 QAJS^ #^ofJ2. &J\ X1I2-I6JS X1l2.QAj^M ^Ol ^«^xi^n^2f °|aj 5K>1 ^|XHCH«°| X1I2 

iJ Xil2 Q6JSS #^offe Xil2^II^ ^^ISl, ^|X10i«o| XII 2 I6JSLHHI nf^^Aj^OII 2\y\B\0\ ^m^2. 

7$m S#6F^2 ah^i ^|XHCH«2| XII2 Q6JSS¥EH ?\&2.X\m &mttO\ 2x[§I S§5fb Ah^| 

sxf^g^oii xm^£^n^£j ^\ mcms ^oii cutii^ oiitiias^n^^e chs^ ^^i nis^n^i essf 

£^ XllCHoh^ ^5S§XIIOi2f§ 0l¥CH SI ^§og «^HI- ^^^^ . 

14. uhii^AjsM y^moii ^chslh^ i^^i Mgoib ^eiibi^ ^6J^ioii/H ygnu ^^ot^ ^aoii 

SiCH/H. Ch^^AJSS fiWoU ¥d6J^M ^6JM AhgX^2J XH^ 6j^0|| CHg°h XI1 1^5^^4=21 

=^^n^2i 2^1 sois 4^on m\m ouw&m^m^m chofoi xii2§5^e^^ai ^^i ^Aj^^e essfoi 

^ ^IEIii2f§2K iJEH^5|§0||A1 ^EHH9 aj^S C| XI^aj^ CH^^^ ^uf^ ^^ofe XiM^ 

nf^ ^aufSB. xm^m^ ^^^soiiAi ^n^e^s dsi ci xi^aj^^ ^^sf^ 6Ja^^^§2f, ci xi 
i^isi ^i^ ^diofoi xii 1 iajs ^ xin qaj^ t^oQ. pxiar^s* xi^s^ eieigi ^ ^i^aishoi xii2 i 

^ XII2 QAJ^S #^0^ Xi^SB gEiil ^ 2[§5f, £ni XII1 I aj^ gj XII1 Q6J^M ^^^S^Hh^S} 

^^'ShOj ^IHCH«£i XII1 |AJ^ gj XII1 Qajs^ i^o^, #3| XII2 1 §,1 X1I2 Qt}^M ^^^£!^B^2f a|Aj 5f 

01 }|XHCH^2J X1I2 Ida XII2 QtlsL^ #^of^ XII 2^ FU^ ^eF^SSf. ^^j ^|^CH«o| M2 I AJSLH2J u^^aj^o|| 
2j>|of01 ^m^Sxfe SiSQ ^|XHQ|«£J Xil2 QAJS^Ei ^I^^M 3«8F0| ^^1 SxhSS ^§ofb Sxf^ 

GiMCH a^^i ^^^S^Hf^g fi§olb §52§i§o^ OI^CHSI ofe «!^Hf » ^ . 
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